I. INTRODUCTION
The development of ESL learners' vocabulary knowledge is key to the growth of their overall linguistic competence. Many ESL learners spend most of their English learning time expanding their vocabulary knowledge because they believe a large vocabulary is the solid foundation for other language skills. What does it mean to know an English word? Many lexicologists (Chappelle, 1998; Wesche & Paribakht, 1996; Qian, 1999 Qian, , 2002 Qian & Schedle, 2004) claim there are at least two dimensions to ESL learners' vocabulary knowledge: breadth and depth. The breadth of L2 learners' vocabulary knowledge is the total quantity of their reading vocabulary and the depth of L2 learners' vocabulary knowledge means their understanding of synonyms, multiple explanations and collocations of the same word. What impacts do ESL learners' depth and breadth of vocabulary knowledge have on their overall linguistic competence? What is the correlation between depth and breadth of ESL learners' vocabulary knowledge? This paper attempts to answer these questions through an experiment with some common vocabulary tests.
II. METHODOLOGY

A. Subjects of Vocabulary Tests
The subjects of vocabulary tests were five classes of non-English majors of 2012 grade in a Chinese university: statistics majors (45 students), economics majors (47 students), engineering majors (41 students), journalism majors (43 students), law majors (34 students), of which 16 students took the tests once and 26 students did not finish the tests as required. Therefore we have got 168 effective test papers.
B. Test Instruments
Test instrument of breadth of ESL learners' vocabulary knowledge: we used a test paper designed by Schmitt et al.(1997 Schmitt et al.( , 2001 Schmitt et al.( , 2002 on the basis of a vocabulary test by Nation (1983 Nation ( ,1990 ). Our test paper includes five parts: 2000 words, 3000 words, 5000 words, 10000 words and academic vocabulary. The 2000-word and 3000-word parts represent the most frequently used words, and the 5000-word part represents medium-frequency words and the 10000-word part represents low-frequency words. Academic vocabulary is taken from Coxhead (2000) which has 570 words covering the most frequently and widely used words in 28 disciplines. Every part has 10 questions and each question tests 6 target words and three meanings. In each question test takers were asked to choose 3 words from 6 words matching the corresponding explanations. An example is given as follows:
a. company b. watch f part of a house c. pen e animal with four legs d. shirt c something used for writing e. dog f. window The English explanations in each test question used the most frequently used 2000 words in order to prevent the negative impacts of subjects' misunderstanding of English explanations on the effectiveness of the experiment. In addition, the test minimized the possibility of subjects' blind guess in the experiment. Test takers get one point if they answer one question correctly and the total score for this part is 120 points (3*10*4=120)
Test instrument for depth of ESL learners' vocabulary knowledge: Word Associate Test (reliability 0.93) designed by Read (1995) is used. The answers for 8 questions in the original test are problematic and the target words of 4 questions are beyond the subjects' proficiency level, therefore these parts were replaced by questions designed by Qian & Schedle (2004) . This test includes 40 target words. Each question has two boxes and four correct choices which test paradigmatic and syntagmatic relations of target words respectively. An example "sound" is given as follows: logical healthy bold solid snow temperature sleep dance "Logical", "healthy" and "solid" in the left box are synonyms of "sound" and "sleep" in the right box usually collocates with "sound". The distribution of correct choices is random so as to reduce the possibility of subjects' blind guesses. Test takers get one point with one correct choice so the total score for this test is 160 points (4*40=160)
Test instruments for comprehensive linguistic competence: PETS (public English test system) test Band 3 is used to test the comprehensive linguistic competence. Because the PETS test is not designed for four-year college students but for the general public and students of vocational schools, most subjects in this experiment have little chance to take the test and the results of the experiment also show that the subjects did not take the test before the experiment. Students who pass the PETS Band 3 have English proficiency of second-year college students of non-English majors. Therefore this test paper is appropriate for students in this experiment. This test has four parts: listening (1*25=25 points); cloze (1*20=20 points); and reading comprehension (2*20=40 points); writing (15 points). The total score of the test is 100 points. Listening, cloze and reading are all multiple choice questions. Writing is based on a picture. 2 teachers credit the writing part individually on the basis of students' accuracy, fluency, coherence and clarity. If the two teachers cannot agree with each other on one paper, they would have to ask another teacher to credit the same paper again until they could reach an agreement on the score of the paper.
C. Data Collection and Analyses
Because all subjects were asked to take the tests without prior notice, some subjects were absent in some tests. Three tests were conducted in two experiments. The first experiment tested subjects' breadth and depth of vocabulary knowledge. In order to carry out the experiment properly, we spent 10 minutes demonstrating and training students how to take the tests which lasted for 100 minutes. The second experiment tested students' comprehensive linguistic competence which also took 100 minutes. Both experiments were done in normal class hours by English teachers under our supervision. There was a three-day interval between the two experiments. All test results were keyed into computers and analyzed with SPSS. Table 1 lists the average score, standard deviation, score range and reliability of the tests on breadth and depth of vocabulary knowledge and comprehensive linguistic competence. The results show that the score distributions of all tests are relatively reasonable and the reliability is also fairly high. 
III. RESULTS AND DISCUSSIONS
A. Breadth and Depth of L2 Learners' Vocabulary Knowledge and Linguistic Competence
In order to study the impacts of breadth of L2 learners' vocabulary knowledge on their comprehensive linguistic competence and specific language skills, a linear regression model is built with the breadth of vocabulary knowledge as the independent variable and comprehensive linguistic competence as well as specific language skills as the dependent variable. Table 2 shows that 8.6% of listening scores, 27.1% of cloze scores, 28.3% of reading scores and 31.9% of writing scores can be attributed to the effects of breadth of vocabulary knowledge. In general, breadth of ESL learners'
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vocabulary knowledge can be used to test their comprehensive linguistic competence which shows that ESL learners could improve their overall language skills through an expansion of the breadth of vocabulary knowledge. The experiment confirms that breadth of ESL learners' vocabulary knowledge is highly correlated with their comprehensive linguistic competence (r≥0.50, R 2 ≥0.25). The results of regression show that breadth of vocabulary knowledge cannot account for the changes of listening test scores (R 2 =.086). This is mainly because factors like learners' knowledge on pronunciation, their understanding of background information, their listening strategies and their mental state during the test process all have greater impacts on their listening scores than their breadth of vocabulary knowledge.
In order to study the impacts of vocabulary knowledge (both breadth and depth) and the extra impacts of depth of vocabulary knowledge on comprehensive linguistic competence and specific language skills, we use the following steps to process the data collected. First of all, the dependent variable of multivariable regression---comprehensive linguistic competence and specific language skills---is determined; secondly, forced entry is used to process the first independent variable---breadth of ESL learners' vocabulary knowledge, and it is also used to process the second independent variable---depth of vocabulary knowledge, on the basis of which the change of R 2 means the extra impacts of the second independent variable on dependent variable; finally stepwise method is used to remove the disqualified independent variable, i.e. those independent variables that have no significant impact on dependent variable. Table 3 shows that when breadth of vocabulary knowledge is included in the regression model, R 2 is .390, i.e. 39% of the change in comprehensive linguistic competence can be explained by breadth of vocabulary knowledge; when depth of vocabulary knowledge is included in the regression model, R 2 increases from .390 to .494, which means depth of vocabulary knowledge has 10.4% of extra impacts on comprehensive linguistic competence. 49.4% of comprehensive linguistic competence can be attributed to the combination of breadth and depth of vocabulary knowledge. Stepwise method shows that the impacts of breadth and depth of vocabulary knowledge on comprehensive linguistic competence have reached significance level, i.e. both factors can effectively predict one's comprehensive linguistic competence.
Using the same steps, a multivariable regression model is built with breadth and depth of vocabulary knowledge as independent variables and specific language skills as the dependent variable. The results of analyses are listed in Tables  4 to 7 . Table 4 shows that depth of vocabulary knowledge beyond breadth of vocabulary knowledge can increase ESL learners' listening score by 4.9%. The combination of breadth and depth of vocabulary knowledge can increase listening scores by 13.5%. Table 5 shows that depth of vocabulary knowledge can increase cloze scores by 8.0% on the basis of breadth of vocabulary knowledge, and breadth and depth of vocabulary knowledge can increase cloze scores by 35.1%. Table 6 shows that depth of vocabulary knowledge increases reading scores by 4.0% on the basis of breadth of vocabulary knowledge, and the depth and breadth of vocabulary knowledge together can predict 32.3% of change in reading scores. Table 7 shows that depth of vocabulary knowledge contributes to writing scores by 13.4% on the basis of breadth of vocabulary knowledge, and the depth and breadth of vocabulary knowledge can predict 45.3% of change in writing score. Stepwise method shows that both depth and breadth of vocabulary knowledge can predict effectively the four language skills of listening, speaking, reading and writing. Different from previous models, depth of vocabulary knowledge is put before breadth of vocabulary knowledge in the linear regression process. The results of analyses are listed in Table 8 , 9 and 10.
By observing the change of R 2 , we have found that depth of vocabulary knowledge makes more contributions to the improvement of L2 learners' comprehensive linguistic competence, cloze and writing. In order to confirm the advantages of depth of vocabulary knowledge, we rebuilt three multivariable regression models with depth and breadth of vocabulary knowledge as independent variables and comprehensive linguistic competence, cloze and writing as dependent variables. Table 8 and Table 3 , we have found that depth of ESL learners' vocabulary knowledge can explain 42.3% of the change in their comprehensive language competence while breadth of vocabulary knowledge can only explain 39% of their overall language competence. Depth of vocabulary knowledge can make 10.4% more contributions to change in L2 learners' comprehensive language skills on the basis of their breadth of vocabulary knowledge, while breadth of L2 learner's vocabulary knowledge can only make 7.0% more contributions to their comprehensive language
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competence given their depth of vocabulary knowledge. The comparison of Table 9 and Table 5 shows that depth of vocabulary knowledge can explain 30.5% of the change in cloze scores while breadth of vocabulary knowledge can only explain 27.1%; depth of vocabulary knowledge can make 8.0% more contributions to L2 learners' overall linguistic competence on the basis of their breadth of vocabulary knowledge while breadth of vocabulary knowledge can merely add 4.6% on the basis of depth of vocabulary knowledge. If we compare Table 10 and 7, we can find that depth of L2 learners' vocabulary knowledge can explain 41.7% of change in L2 learners' writing scores while breadth of vocabulary knowledge can explain 31.9%; depth of vocabulary knowledge can increase L2 learners' writing scores by 13.4% on the basis of their breadth of vocabulary knowledge while breadth of vocabulary knowledge can merely increase L2 learners' writing scores by 3.6% on the basis of their depth of vocabulary knowledge. In testing students' cloze and writing skills, the depth of their vocabulary knowledge is a better indicator of their comprehensive language competence, because cloze mainly tests learners' ability of using synonyms, collocations and discourse coherence. In this study tests on depth of L2 learners' vocabulary knowledge is about L2 learners' ability of using synonyms and collocations. At the same time, a large quantity of vocabulary does not guarantee high-quality writing and a good piece of writing requires students' to use words, collocations appropriately. Therefore, it is not enough for L2 learners to grasp the Chinese meaning of English words. They need to have higher depth of vocabulary knowledge which at least includes multiple explanations, synonyms and collocations of a new word.
Correlation analyses show that the correlation between breadth of vocabulary knowledge and reading (r=.532) is higher than that between depth of vocabulary knowledge and reading (e=.471). On one hand, reading requires more of students' breadth of vocabulary knowledge than their depth of vocabulary knowledge. On the other hand, the target words used in this study are chosen from high-frequency words but the texts in reading tests contain vocabulary far beyond the level in the study and vocabulary tests in this study include academic vocabulary and some low-frequency but widely used academic words.
B. Correlations between Breadth and Depth of Vocabulary Knowledge
Before we explore the correlations between breadth and depth of L2 learners' vocabulary knowledge, it is necessary to divide all subjects into three groups according to their vocabulary and the standard of grouping is the mean±standard deviation formula, i.e. vocabulary test takers with scores below 61.57(77.33-15.76) fall into the low breadth group, those higher than 93.09(77.33+15.76) fall into the high breadth group and those in between fall into the medium breadth group. The sample number of each group is over 20, therefore we can conduct further statistical analyses with small samples. The correlations between breadth and depth of L2 learners' vocabulary knowledge with different vocabulary are listed in Table 11 : table 11 we can see that in terms of total sample the breadth and depth of L2 learners' vocabulary knowledge are highly correlated(r>.05), which means that the increase in the breadth of L2 learners' vocabulary will promote the increase in the depth of their vocabulary knowledge. However, in the three small sample groups, the low breadth group has positive but insignificant correlation with the depth of their vocabulary knowledge while the high breadth group has negative correlation with the depth of their vocabulary knowledge. These results show that for some L2 learners the depth of their vocabulary knowledge did not grow with the increase of the breadth of their vocabulary knowledge. This is mainly because Chinese learners do not have very good learning and using English as a foreign language in China and for most non-English majors the main purpose of learning new words is to take tests and do reading exercises. Therefore many students devote most of their energy to rote memorization of word spelling and basic Chinese explanations but they ignore or do not realize the importance of learning the deep meaning of vocabulary; on the other hand, it is relatively easier for L2 learners to memorize and understand the breadth of vocabulary knowledge and it is much more challenging and time-consuming to grasp the depth of vocabulary knowledge. Therefore probably for the low breadth group, learning and memorizing word spelling and their basic Chinese explanations has used up their energy and they have no capacity or energy to consider the depth of their vocabulary knowledge.
IV. CONCLUSIONS
The above statistical analyses show that both breadth and depth of L2 learner's vocabulary knowledge can predict effectively their comprehensive linguistic competence; the depth of L2 learners' vocabulary knowledge is better than breadth of vocabulary knowledge as an indicator of their comprehensive linguistic competence, which is reflected in cloze and writing tests. In general, the breadth of L2 learners' vocabulary knowledge is highly positively correlated with the depth of their vocabulary knowledge.
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According to the results of this study, we must admit that both the breadth and depth of L2 learners' vocabular y knowledge are significant and probably the depth of L2 learners' vocabulary knowledge is even more significant for two reasons: first of all, the synonyms and multiple meanings of words should be emphasized; secondly, the collocations of words should be stressed. Although the development of depth of L2 learners' vocabulary knowledge is generally consistent with the breadth of their vocabulary knowledge, for different language learners, the development of both aspects is very unbalanced. Advanced ESL learners should not only expand the breadth of their vocabulary but also pay attention to the development of their depth of vocabulary knowledge. Preliminary and intermediate learners should also increase the depth of their vocabulary knowledge apart from expanding the breadth of their vocabulary knowledge.
Due to time constraints and the limitations of test instruments, this study may not be comprehensive enough in terms of breadth of vocabulary knowledge and overall linguistic competence. Furthermore the subjects in this research are all second-year non-English majors which may not be representative enough of all ESL learners. Therefore the results of this study need to be supported and confirmed by further study in this field which is also the directions of our future studies.
